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TECHNOLOGICAL INNOVATION AND STRATEGIC HUMAN RESOURCE MANAGEMENT: 

DEVELOPING A THEORY 
Abstract 

Technological innovation a-f-Fects the structure' and content o-F 
jobs- Research indicates that there is a need -For a theory o-F 
technological innovation and strategic human resource management 
considering several -Factors, such as an employee's belie-Fs about 
technological innovations' e-F-Fect on quality o-F work li-Fe and work 
content- Furt;- ^r mor e ^ application skills held by the individual should 
allow the employee to use his/her technology innovative!/- Employees" 
belie-Fs about technological innovation need to be positive to assure 
high quality o-F worl-. li-Fe as well as e-F-Fective us: o-F new technology- 
Some o-F the pieces o-f a tentative theory are suggested here- 
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Acceptance o-f Technological Change 3 
TECHNOLOGICAL INNOVATION AND STRATEGIC HUMAN RESOURCE MANAGEMENT: 

DEVELOPING A THEORV 

The question o-F hoi^j individuals respond to \^ork has been at the 
centre o-f some o-F the most active controversies in organizational 
research. The debate o-F jcb enrichment versus social in-Formation 
processing »'.as contributed to two recent shi-Fts in theorit?s about how 
people react to wor^* environments. The -First change has been <£<n 
increased emphasis on subjective and cognitive -Factors^, with wider 
acceptance o-f the notion that an individual's interpretation o-F his/her 
work situation is at least as important as objective reality (Slick., 
Jenkins ?y Gupta, 1986- Staw, Bell Clausen, 1986)- 

The second major shi-Ft in job attitude theory has been greater 
attention given to environmental determinism. Not only have need-based 
theories come under severe criticism (SalancjJ P-Fe-f-Fer, 1977), but 

recent attempts to -Find a coherent set o-F individual di -F -F er ences that 
moderate the e-F-Fects o-F job enrichment have not been particularly 
successful (White, 1978). The approach to job attitudes has moved -From 
models indicating some interaction o-F the person and environment towa^^d 
greater situational determinism. 

Determinism is grounded in social i nf or m^t i on processing theory 
which argues that individual's attitudes are not a function o-f deep- 
seated needs but a product of how people socially const^^uct the world 
around them (Staw, Bell Clausen, 1936). Becc 3e tas! s and changes in 
the wori-place caused by computerization are ambiguous, individuals may • 
interpret hhem in ways that are dictated b/ the contejtt and meaning o-f ^ 
their own actions. Thuss., how one inter p»^ets the e-ffect of 

compute*^ 1 z at 1 on on jobs, whether observed by other's or hianife^t in 
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Acceptance o-f Technological Ci^ange 4 
oner's own behaviour in its social context, could be as strong ^.n 
influence on attitudes toward computerization as the objectiv/e work 
situati on. 

This paper presents an i nter-di sci pi i nary approach to 
technological innovation ar.d strategic! human resource management- 
Literature from sociology, mar.agement, and psychology will be used to 
develop a tht??ory assessing (^mploy&e beliefs about technological 
"innovation- The discussion centers primarily on technological 

innovation and its perceived effect on the level of technological 
skills maintained by the individual. What distinguishes this paper 
from earlier work is that it concentrates on beliefs held and 
attributions made by the workforce to technological innovation. The 
framework specifically emphasizes the relationship of technology and 
the human resource domain. 

Employees^ Beliefs about Technological Innovation 

In recent ysdrs, almost all research on work attitudes and 
tecbnoIogy2 has been si tuat i onal 1 y-bas^^d . For instance, situational 
variables including tas^ characteristics, supervisionn and c.-rgonomics 
have been commonly isolated as determinants of job altitudes *'Loc^e, 
1976)- Rarely, however, do work attitudes emanate from an endogenous 
source of variance that is reflective of the ongoing state of the 
person and his/her beliefs as opposed to being product of the 
si tuati on . 

Williamson (1^85, chap. 1-3) argues that most technological 

« 

.changer i <f started because of environmental factors. Thus the fir^ 
I 

tries to rearrange its resources in sucn a way ^-a to ^ta/ et-f^ectj-ve :ind 
sustain growth fSaianci^ 2' Pfeffer, l'^7S^ chap. 1>. To remain 
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Acceptai ce o-F Technological Change 5 
competitive in a changing environment, the -Firm i^ji 1 1 o-Ften adopt 
technological innovation54 resulting in continuous change to the 
workplace. Consequently, this change a-f-fects human resources 
(Gattikerj, in p* ess) . The 'Dr gam tiat i on nseds to cope with changes 
a-f-f&^cting its employees and other resources by providing the necessary 
long-term plan, as well as assisting and measuring the e-F-F^cts o-F 
change employees perceive over ti-ne ( (3att i l-er , 1984). Employees' 
bel 1 e-F s about change caused by techncl ogi cal : n no vat i on must be 
assessed to dete^rmme i -F the change was e-F-Fective and resulted in 
d^i^ired outcomes (Cammann, 1981). Such an a«;sessment will help a -Firm 
to assure the e-F-Fective management o-F technological innovation and 
thereby justi-Fy the -Financial commitments made. 

Is there a need -For a theory o-F technological innovation and 
strategic human resource management'!' Some authors have reviewed 
portions o-F the literature and suggested that additional work is needed 
in this area (Dierkes !/ Von Thienen, 1984), My thinking is that need 
must be established by three -Factors: a theory must apply to a 

signi-Ficant population., it must be use-Ful in both research and 
practice, and there must be some reason -For believing that the prior 
thinfing cannot be conveniently stretched to encompass the particular 
popul at 1 on . 

The SI gni -F 1 cance o-f the number o-F individuals -Facing continuours 
innovation in their worl- is now beyond dispute- Approve i mat el y twenty 
to thirty percent of all o-Ffice employees in North America and Europe 
work with computers and this percentage is riS)ing (cf- Betcherman ?' 
McMuilen, 1986). Computer-aided design find manu-F ac tur i ng h^xve led to 
similar changes on the shop-~-F 1 oor . E'l otechnol ogy is chang] ni^ -faraung 
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Acceptance o-f Technol ogi cal Change 6 
while lasers are a-f-fecting production processes- Technological 
innovation is penetrating every economic sector o-f the i ndust r i al i :: ed 
countries. Thus work content and stri,cture o-f jobs are a-f-fected across 
industries and cultures. 

Another important issue is whether we currently have a theory -for 
+-.echnol ogi cal innovation and human resource maragement which is use-ful 
in research or practice. Even the triei'est e\'aminaticn o-f the 
literature (e.g., Bikson &ute^. , 1983; Dierkes Z< Von Thienen, 1984; 
Gattiker, in press) shows that we do not — at lez.st not one that is 
widely accepted. Most researchers cite da-f-ferent studies in mal-ing 
their points about what may -facilitate strategic human resource 
management in the -face o-f technological innovation. Furthermore, in 
most cashes, the belie-fs about technological innovation held by the 
employees and their importance to the process o-f technology's 
success-ful introduction into the wor^ process ars not even mentioned. 

There is a need to provide a synthesi=^ between these results and 
related wor^ by other researchers. Ideally, that synthesis will create 
a -framework within which each stud/ dealing with technological 
innovation and its acceptance by employees can be seen in perspective. 

Similarly, ^:he synthesis would o-ffer <? guide to where information is 
currently lacking. It could be hoped that the wor^ that has already 
been done, when it has been uni-fied by such a theory, would of-fer 
practical help for understanding the current situat]on o-f employees' 
beiie-fs about technological innovation. 
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Dimensions and Elements o-F the Theory o-f 
Technological Innovation and Strategic Human Resource Management 

I-f a comprehensive thoor^ is needed, what should the dimensions 
be? There are two dimensions to be added which require particular 
attention -from employees and -firms alike: the individual's belie-fs 
about technol og3 cal innovation and the skills he/she must possess to 
use it e-f-f ecti vely. 

One way to conceptual i :ze the structure o-f the theory needed is to 
search -for general variables which are "cultures-free' and 'timeless' 
continua according to Hags (1972^ p- 10). Such general variables are 
universal, simpler to work with, and most importantly, they help us to 
recognize that many variables are needed to explain social phenomena- 
The approach used in developing general variables in this paper has 
been to identi-fy the dimensions — belie+s about technological innovation 
as well as skills — and the general variables. 

An attitude is generally vievsed as a disposition to respond in a 
f§ygrabl_e_or_unf avor abj^e_man^ to an object or occurrence (Dsl-amp, 
1977, pp. 2-12). Fishbein (1967) suggested that one use-ful way to 
conceptual i 2:e the notion o-f work attitude is to subdivide it into three 
related parts: (1) a oerscn's belie-fs about job and worK (2) the 
attitude itself (e.g., di ssat i s-f act i on ) and (3) behavioral intentions- 
Belie-fs represent the cognitive side o-f one's attitudes toward 
technology and innovation. This paper concentrates on belie-fs which 
are conceived by the individual a-fter interpreting an event within it?5 
cante;ct, such as change in his/her wor! place. An attitude or emotion 
-follows from this proce^ss. According to Schachter and Singer (1^62)^ 
there are two critical processes that comprise an/ emotion — arousal and 
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attribution. A person^s arousal and attribution (interpretation) will 
fiiold his/her belie-fs about work and innovation ^Landy;, 1985, chap. Jl>. 

Environmental determi n i siti would propose, there-fore, that the 
individual ej^plains events according to how he/she soci^^^lly constructs 
and interprets the event within its context (Hewstone, 1983; chap. 1)- 

An increasing appreciation o-F the rols- o-F cognitive activity in worl- - 
related behaviour is needed in ord^-r to better manage technological 
innovation m an organization (Gattiker, in press). 

Insert Tcvble 1 about here 

Each general variable listed in Table 1 has several elements to it 
which must be researched -further. 'Element^ is a primitive term 

de-fining classes o-f a phenomenon (Hage, 1972, pp. JB^ 120). We will 
discuss below each general variable and its respective elements in more 
det ai 1 - 

l^l^ef s_ About _Tech no l^ogy_and__Inn ova t 
The individual's cognitive evaluation o-f technology in the 
worl-'place could help ej^plain the e-f-fective management o-f innovation. A 
positive belie-f about worl-ing with technology ^nd innovation would be 
desirable since '^esearcher s have argued that the e-f + ective use o-f 
technology requires employees to -feel com-fortable with it. One recent 
study showed, -for instance, that personal computers were perceived as 
most help-ful in improving wor^- e-f -f ecti veness and the quality o-f job 
li-fe ^Gattl^er. Gutek E^erger, 1985). Table 2 shows how the gene^^al 
v^^riables o-f quality ot wor^ li-fe ^nd anticipated change as well the 
respective elements ma^ e up the technology and innovation dime'-ision ot 
the theory. 
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Insert Tabl e 2 about here 



Lately, quality o-F \^ork li-Fe has gained attention in the 
literature, but it has not yet come to centre stage in the 
organi ::at 1 onal research domain. The areas o-F concern and activity 
encompassed by the term 'quality ot job li-fe' are broad and diverse, 
and many di-F-Ferent terms are in use, including industrial democracy, 
increased l^Jorker participation as well as health aspects. One o-f the 
recent North American de-finitions is Suttle's ('977). He de-Fined 

quality o-F \^orU li-Fe as "the degree to which members o-F a worl< 
organi ::ati on are able to satis-F/ important persorial needs through their 
experiences in the organization." New e-F-forts to study and improve the 
quality o-F wor^ li-Fe have been varied (Podgorecki, 1981; Rice, 
McFarlin, Hunt •!< Near, 1985; Suttle 1977). Need-based theories hsve 
come under severe criticism though, and results have been mixed 
fSalanci^' P-Fe-F-Fer, 1977). 

Determinism theory argues that how an individual -Feels about 
his/her quality o9 wor^ li-Fe is not a -Function o-F needs but a product 
o-F how the employee socially constructs the wor^ envi rop^.c?nt (e.g., 
Staw, Bell ^ Clausen, 1986). Consequently, the -Following definition 
could bfc: put -Forward; quality o-F v-^orl- li-Fe xs the product ot how €\n 
individual interprets his/her worl- envirjnment (e.g., type o-F job, worl- 
conditions, and peer r el at i on!?h i ps) and how this interpretation is 
influenced by the context '=',iid meaning o-F one^s own actions- 

In the context or technological innovation, the quality ot wor^ 
life might encompass, but ]3 not limited to, two elements: ^1) an 
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individual's acceptance o-f the technology and v2) job and tas^- 
characteristics. The -following sections will discuss these elements in 
more detai 1 . 

899§Et§D£§-9i_t§£tlQ9l93^- term ' £?cceptance' could be de-fined 

as a person's receptive psychological state based on perceived impact 
on such things as one's job, skills, and career progress (Gattii-er, 
1984). Acceptar-::e has been identi-Fied as crucial to the e-ftective use 
o-f computer-based in-Formation systems (Bikson Gutek , 1933) although 
relevant research has been limited (Gatti^er, 1984). Until recently, 
researchers had -failed to relate acceptance to e-f-fective use o-f 
technology (Dier^es Von Thienen, 1984). 

Gatti^er and Larwood (1986) toot- :^ step toward measuring the 
construct o-f computer acceptance. fheir data indicated that acceptance 
correlated highly with u^e or computers and 1-nowledge about them. A 
subsequent study by Gatti^er kI^Q?) showed similar results -for 
computer- -Dased in-formation systems in organ i :: at i ons . The data also 
showed that a 'rational' employee or manager will accept an inrormaticn 
system to a greater degree i -f his/her 'fuperiors use this svstem 
e:;tensively in their own wor^ (cr. Larwood, Gute^ G^^tti^er, 1^84)- 

Gccti^er and Larwood (1986) also found that individuals who 
anticipated a Tiajor in-fluence on their fLiture €fmplayment prospects frcm 
computers and infor ation r.ystems -felt compelled to acquire computer 
'iteracv'- The data demonstrated that people wno percei >/ed c::mputers to 
have an impact on their wori- were more 1 1 1- e i y to accept thein. The 
ab i^e rr-?sults may be e;:plained by the -Fact that the sii^gl^ Tic^it 
important rector -for 'accepting' technoloa/ na / oe a per=or'5 concern 
about hi 5 ''her -^uture empl oymenT: . 

11 
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Job_and task_characteri5ti,cs - A job consists o-f a set o-f tasks 

which have degrees of responsibility, decision-making, autonomy, and 
variety assocr.ated with them- The individual's interpretation of job 
and task characteristics is an important factor in assessing quality o-f 
work li-fe. Most research las concentrated on individual perceptions oi 
job characteristics but has ignored task char-acter i st i cs (e.g., Hackman 
Oldham, 19S0) . Rohmert and Landau (19B7) proposed that a person's 
perception o-f task charactE-^i st i cs alone may be* dif-ficult to interpret 
wh^i": comparing one individual's scores to another's. An analysis o-f 
the dif-fr>rent job task^ as seen by incumbents zould facilitate 
compar 1 sons. 

The importance of job and tas^ characteristics to an individual's 
quality of worl- life does not mean, however, th^t job enrichment is the 
answer- Instead, ^^'hat is proposed here is that job enrichment must 
help change job and tas^ characteristics importarit to, though currently 
not ll^ed by, employees (White, 1978). There-Fors, it is necessary to 
ensure that worl-e. beliefs about job and tasl- characteristics are 
posi ti ve- 

rlanki n , Bi kson, and Gutek ( 1^?S4'^ concluded that technologi cal 
innovation r^ffects jobs and task structures in organizations. However, 
it seems that m-ii^.ager i al positions are less affected than lower-i'?vel 
positions. This is not surprising since cnl / a thorough i-nowiedge o-f 
tasks allows mechanization and automation (Do£welK 1?S7, chap. 7). 
Little IS ^ nown o-f v nee tas^s involved in managerial wcri , making 
automation impossible at this time and mechanization verv di^-^icult to 
realize ^F•an^o, 1934). Thus it seems feasible to assume tnat managers 
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interpret technology-induced change and its e-f-fects more positively 
than support personnel j, since the job e-F-Fects are iar less severe -Fcr 
managers than -for others- 

Another important -Factor in the acceptance of technological 
innovation is the person's anticipate(d change? occasioned by it and 
his/her interpretation o-F that change. Gattl^er and Larwood (1986) 
-Found that pecple ^^Jho anticipated substantial change in their work 
environment due to technological innovation were highly motivated to 
acquire the new skills necessary to use the technology. This may have 
been due to a sel f -de-Fense mechanism which suggests to -che 'rational" 
employee that acquiring the sf i 1 1 is pre-ferable to losing one's job. 

iZ2k_content_of__ski_l,l,s . Spenner (1983) argued that a consensus o-F 
what the concept o-F sl-'ills contains and how it should be measured is 
lacking in the literature. Based on his review o-F previous research, 
he concluded that skills have two dimensions: substantive comple:(ity 
and either autonomy or outside control o-F si- ills. The latter deals 
with the closeness o-F supervision ant.' repeti 1 1 veness of worf . 
Substantive comple:(ity could be conceptu<?l i ztd as (1^ the number of 
discrete tasks one does, (2) the di-F-Ficulty o-^^ each tas^ (i.e. the time 
required to become pr o-F i ci ent ) , and (3'^ the current level o-F 
pro-Ficiency. These concepts can be applied to assess a person's level 
o-F sK- 1 1 1 s when wor[ing witii a technology. 

An employee's belie-Fs about the contents of his/he'- job and the 
s^: 1 1 1 s required, however, may be substantially ditterent than an 
objective outsider' 5 assessment (Pohmert Lanaau, l'^83) . Thus to 

manage technological innovation e-Ff ect i vel y , it is also necessar/ to 
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assess the individual's perception o-f impact on skills and job content 
(c-f. Marr, 1986). 

Qll9§Qi5.§d labour and the Ey^l i c^s accent ance_g£_tect2nglgaical 

iDn9y§ti9Q- Unions can in-fluence their members' assessments and 
beliefs about technological innovation. Fenwick and Olson's (1986) 
study suggests that unions are primarily concerned with the e-f-fects o-f 
technological innovation on job security and income. Several union 
pamphlets are designed to instill -Fear o-F technological innovations in 
the i^jorker. For instance, a brochure published by the West German 
union IG Metal 1 suggests to employees that technological innovation can 
endanger their empl oyabi 1 i ty as well as quality o-F work li-Fe (IGM, 
1984). How unions a-F-Fect technological innovation in an or gan i at i onal 
setting is uncertain. While union members are essentially concerned 
with ej^'trinsic job -Factors, non-uni oni ed employees -Focus more on 
intrinsic -Factors (Fenwick Z< Olson, 19865. Thus unions inspire workers 
to -Focus their attention on assessing technological innovation's e-F-Fect 
on e)<trinsic aspects o-F their jobs. 

Public opinion is another important -Factor relating to the general 
acceptance o-F technological innovation. Media, government, and other 
organisations shape, or at least in-Fluence, employee assessments o-F 
technological innovation. Indeed, the media have been preoccupied with 
the possible increase in unemployment because oi innovation. 

Nevertheless, the -final word has not been spoken since job losses 
due to technological innovation are o-Ften o-F-Fset by the creation o-F 
worl- opportunities in di-F-Ferent areas ^c-f- Gatti^er, in press). The 
power o-f public opinion and unions over employees ma/ di -F-Fer isince some 
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individuals may be less likely to be in-fluenced than others. Further 
research in this area is highly necessary. 
Summary_and_Concl,usion 

There are specific relationships betl^Jeen the general variables 
identified above, as schematized in Table 3- Hage (1972^ chap. 4) has 
argued that linkages between elements of a theory must be specified 
with theoretical statements as follows: theoretical linkages are 
phrases which indicate why, while operational linkages e^^plain how. 
Hage further stated that operational linkages make a theory measurable 
and ejcplain if the linkage is a linear one, a curve, or a power., 
thereby simplifying data-processing and analyses. 

Ins&rt Table 3 about here 

Table 3 displays the different theoretical linkages between the 
elements of the two dimensions. The opera'-.ional statements specify the 
coefficients indicating the relationship between the two variables. 
For instance, VI and V3 have a positive linear correlation with 
different coefficients and a lower/upper limit. How can this be 
interpreted*^ Every individual anticipates a certain level of 
technological innovation when lool-ing at* his/her job corrtent. The 
lower limit indicates that a certain level of acceptance will always be 
apparent. The upper limit means that, at some level, job content 
changes are as significant as they can be and acceptance of such 
technology-induced change has gone as far it possibly c-^n. The 
different positive coefficients illustrate that the r'^^tio between VI 
and V3 may range from -0 1 to a perfect 1-00 rel r-t i onshi p- 
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Power 15 a coe-f -f i ci ent that is constantly changing (e.g., power 
curve). Organized labour and the public's acceptance o-f technology- 
induced change (V2) as well as the employee's c,cceptance o-f it (V3) 
represent a relationship which can change and is not linear (Hage, 
1972, pp. 100-106). The lower limit suggests that some level o-f 
acceptance or rejection by unions and/or the public is most likely. 
Furthermore, such acceptance can be very positive, but it has limits. 
Tests must be conducted to ascertain where ej^actly the upper and lower 
limits are, as well as what power coe-f -f i ci ent s apply. 

Table 3 lists only the basic operational linkages and there-forri 
provides just a -framework -for -future research. I-f technology-induced 
changes are perceived to a-f-fect one's job content and skills 
negatively, the employee probably thinks that his/her job and task 
characteristics have been lowered (VI and V4^ . Table 3 also suggests 
that i-f the union's attitude toward technological innovation is 
negative, employees will assume that job and task characteristics will 
su-f-fer (V2 and V4) . In both cases, the operational linkage suggests a 
positi /e linear relationship. Again, the di-f-ferent coe-f f i ci ent s as 
well as the upper and lower limits need to be i den 1 1 i ed . 

Belie-fs about E-f-fects o-f Innovation on Technological Skills 
Technological skills are viewed as a component o-f work structure 
and organization- Lile other skills, they have two basic dimensions: 
substantive comple,iity and skills subjected to autonomy or outside 
control. The latter designates che discretionary bounds and th<3 amount 
o-f room -for action within a wor^ role as provided by the structure o-f 
the jcb and technology arrangements. Substantive complejiity -for 
technology-related s^llls is the level, scope, and integration o+ 
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mental, interpersonal, as well as manipulative tasks necessary -For 
working with the particular technology. Table 4 lists the general 
variables and their elements representing the dimensions c-f belie-fs 
held by the employee about the, e-f-fects o-f innovation on his/her 
techno 1 ogical skills. 

Insert Tabl e 4 about here 

The explanations given below illustrate thar an individual's 
perception o-F the e-F-Fects o-f change on technological skills is greatly 
in-Fluenced by the structure o-F work and the org-=\n i at i on « Thus to 
assure e-F-Fective use o-F technology by the employee, it is necessary to 
secure the individual's positive assessment o-F the technological skills 
he/she holds. Obviously, i-F an employee -Feels that his/her skills are 
inadequate to the -Fullest capabilities o-F the technology, cost and 
bene-Fit ratios may not be as good as they should be. Investments made 
in a new technology -For the workplace may thus become questionable. 

Job -Functions may require an individual to per-Form 
problem-solving, planning, and decision-making tasi- s with a variety o-F 
application skills related to his/her technology- Technological 
innovation has led to increased speci al i ::ati on in all types o-F work 
(pro-Fessi onal , skilled^ and semi -ski 1 1 ed > while f^educing the range o-F 
skills required to per-Form the tasks and -functions in one's wori- 
(Gattiker ^ Larwood, in press; Shaiken, Herr.enberg Kuhn, 1986'^'- 
There-fore, the individual may need only a -few technological sl^ills to 
perform his/her job, 

IV 
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Although employees may have a smaller range o-F skills to worP. with 
the technology, they may have more depth than ever be-fore. For 
instance, a car mechanic specialized in repairing -f uel -i n j ected engines 
with the necessary technology probably knows little about diesel 
engines. The increase in technology utilized in garages led to such 
specialization, requiring the individual's "in depth" mastery o-f the 
skills necessary to use certain equipment e-f -f ecti vely (Kra-Ft Z< Dubno-f-f, 
1986). O-Ften, a shop— Floor employee no longer knows how to handle many 
pieces o-F equipment skillfully- Instead;, he/she specializes in using 
cne or two machines with great skill (c-F- Shaihen, Herzenberg Z^. Kuhn, 
1986) . 

t!§£tl§Ql£§I §EEll£§''il2Q §LlII§" For compi ters, mechanical 

skills include the person's basic ^nowledge o-F how to log on and o-F-F a 
main--Frame; how to -Format, lopy and use diskettes on a micro-computer; 

and basic ^nowledge about t€frms such as bytes and random ^ccess_mefT]gr y 

^B^d) - It is -Further assumed that the individual is capable o-f using a 
Disk Ope?ratiP-. System (DOS'' manual to answer basic questions relating 
to computer tasks (Gattiker 8/ Paulson,, 19875- 

In addition to a pe'^son'^s mechanical computer skills, he/she will 
then have to acquire application skills as well, such as the ability to 
use certain so-ftware packages. For instance, both a secretary and an 
accountc'nL might use a word-pr ocesrj ng pacl- age and a spreadsheet to 
prepare rr-.portSi, tables, and do calculations. Such application skills 
represent his/her pro-ficiency in using a variety o-f so-ftware., allowing 
the indivi dual to sol ve cer tain probl ems ei ther with a manual or by 
other means. 
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The above illu5trate<J5 that the type o-f mechanical skills held by 
an employee is pre-determi ned by the job structure. Task comple^tity 
determines the type o-f technology needed to per-form the job. 
Mechanization o-f certain tasks, there-fore, dictates the type o-f 
technology used and the mechanical skills needed to operate them sa-fely 
and e-f -f i ci ent 1 y» An employee develops belie-fs about his/her level o-f 
mechanical and application skills -for working with the technology. 
Employees sometimes believe that not having adequate mechanical and 
application skills reduces their use o-f technology in their workplace 
and lowers their productivity (e.g., Gattiker Z< Larwood, 1986). 
There-fore, human resource managers should assure that individuals -feel 
com-fortable about their level oF mechanical and application si- ills, 
thereby encouraging them to make the best use o-P the technology in 
their work. 

Variety and cgmQ3_exit v of §EEll£§tlons . The probl em-sol vi ng 

strategies handled by the employee make up the variety and complejtity 
o-f application skills. TasI sl^ills and mechanical abilities do not 
give him/her the problem-solving skills necessary to apply the 
technology at the workplace. Instead, they provide basic understanding 
of the technology with some 'hands-on' e^^perience. Consequently, the 
individual with task and mechcvnical skills has not yet acquired the 
prob) em-sol VI ng skills needed to use the machine when per-forming 
van ous tasl- s. 

Once again, the structure o-f worf- as well as the complexity and 
autonomy experienced should correlate highly to the variety and 
di-f-fxculty o-f applications in using one's technology. For exampl^^, « 
keypunch operator's job structure inherently limits his/her possible 
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applications o-F a variety o-f skills at di-f-ferent levels o-f comple^dty. 
Variety o-f applications in using a technology in one's wor^• is closely 
related to the range o-f job skills held by the individual (Hall, 1986, 
chapter 2) . 

Complexity o-f skills required to use the technolot^/ e-f -f ect i vely 
determines the time necessary to become pro-ficient. Tliere-fore, an 
operator o-f a machine can become accompl i shced with little time in 
training, while a pilot needs subst antial training to become pro-ficient 
in handling a jet -fighter. Piore and Sabel (1984) suggested that 
programmable technology would increase the importance o-f shop--floor 
skills in production. One reason put -forward by these auti ors was that 
small-batch production requires workers' skills to deoug programs and 
cope with complete innovation in the production process on a continuous 
basis. Research in -factories, however, does not support this 

theoretical notion but, instead., provides evidence to the contrary 
(Shaiken, Hernenberg, Tuhnj, 1986). 

The variety o-f technological skills held by an individual also 
depends on job content and structure. Even though a ?chnoloQy may 
of-fer a wide range o-f possibilities, individuals o-ften need only a -few 
skills to do their work. Q-f^ice workers questioned by Mankin, Bikson, 
and Gutek (1984) -felt they employed computers in thei»^ ^^ork in a 
limited mrnner. For instance, some reported that they used the 
computer solely -for word processing even thougli electronic mail and 
other programs were available. Here, the job structure may not have 
allowed employees to apply their technology to a variety o-f tasi- s with 
dif-ferent levels o-f comple;(ity- Such belis-fs held by employees may be 
detriinental to the e-f-fective use o-f technology and riay suggest a lack 
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o-f -fit between employee capabilities and lob requirements (Korn, 
Schooler, Mi Her j Miller,, Schoenbar.^i ?/ Schcc^nberg, 1983). 
lDD9yati.ye_AgBl.ic at i^on 

Innovative application o-f new technology requires the worker to 
grasp and understand the machine to a great extent. The range and 
depth O-F application skills held oy the individual will., in turn, 
greatly in-fluence whether or not he/she uses the technology 
mnovatively (e-g.., Gatti ker ?< Larwood, in press). Acquiring computer 
skills and applying them to a variety o-F discrete tasks in one's job 
enables an individual to solve other problems as well- A high level o-f 
mastery is necessary;, however^, before he/she will -Feel confident 

enough to think about ejcpanding the use of the technology to other 
spheres of his/her job- 

Oi§£!I§t§-t^§jl§- Another way to measure skills is to look at the 
number of discrete tashs the individual performs with the technology. 
Having mechanical and application skills to use a computer proficiently 
does not guarantee the effective use cf an information system, which 
requires a certain amount of technological creativity (Cameron Z'- 
Whetten, 1983, chap- 1)- Discrete tas^'s make use of a variety o + 

skills the individual ma^' have;, such as putting ledgers . v...w 
accounting information system, posting an entry on a journal, and 
drawing up financial statements (e-g,, income statements and cash 
flow). Thus the work, in ^ ts very substance, requires initiative and 
judgment. For instance, writing reports, doing calculations on 3, 
spreadsheet, and communicating with other employees by using an 
electronic mail system require occupational sel ^-di rection . A variety 
of approaches can be used to do one's worl- ; however, the indiyiduaJ 
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will only be capable o-f doing these tasks i -f he/she has the application 
skills necessary to \^ork with the technology (Kohn et ai , , 1983, p. 
22) . 

N-'^i-^ur al 1 y, individuals cannot always per-Form a variety o-f discrete 
tasks usinij technology-related skills because close supervision or the 
structure o-f /^^ork might not permit it (Kohn et al . , 1983, chap. 1-3). 
An example ^/ould be a reservation agent -for an airline. The use o-f the 
computerized reservation system and the structure o+ his/her job demand 
-few discrete tasks to per-form the work e-f -f ecti vel y , Thus, the discrete 
tasks necessary to per-form one's job deterojlQe the di-f-ferent discrete 
tasks one will do with the technology, I-f an employee is d i ssati s-f i ed 
with the discrete tasks he/she must dc with the technol ol^ , job 
enrichment or transfer may prove bene-ficial -for the firm as well as the 
individual (cf. White, 1978). 

I2§y§l2£LQa_J.°b-t__el,ated_ag2lL£^tL2Qs - The numeroLi^ di screte tasks 
an individual performs require application of the possible uses of the 
technology to many situations. This ePdbles the employee to develop 
other applications in his/her work based on current level of 
proficiency, such as prob 1 em- sol vi ng strategies- It is assumed here 
that the person feel? comfortable with the technology and enjoys using 
it in a variety of 'asks at different levels of comple:jity. 

Developing job-related applications dictates that the individual 
has acquired a substantial level of computer literac/ beyond the novice 
levels Research in end-user computing in-fers that we] 1 written, 
comprehensible manuals and a-^ficient help functions within the system 
are essential (Gattil-er, 1^3"/), Technical jargon, therefore, may be 
detrimental to the innovative use of the technolog/. Ni.itt (1^66) found 
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that an end-user's limited tolerance o-f ambiguitv might limit the 
innovative use c r a technology unless manuals., technical advice o-f 
in-formation systems specialists^ and otiier help sources are easily 
accesjsible and understandable, Un-T ortunatel y , training -For computer 
end-users is too o-Ften limited to -Focussing on immediate job 
applications (Mankin, Pxkson Gutek^ 1984). Eniployees were not given 
the ^:nol^Jledge needed to attempt i nnovat i veness in applying their 
technologv and thus become more e-F-Fective. It appears that e-F-Fective 
techiiology training may be one o-F the mo^t important -Factors a-F-Fecting 
the development of job-related applications arid individuals' belie-Fs 
that those activities are worthwhile. Again, the con-Fidence -Factor 
looms, which a-F-fects the development o-F i nnovat i veness in searching -Fo»^ 
new wa/s to make e-F-Fective use o-F the technoxogy in one's job. 

These arguments in-Fer that there are speci-Fic: relationships 
between the elements o-F the general variables. Table 5 presents a way 
o-F schematizing these relationships. Again, theoretical as well as 
operational linkages are ideantified. 

Insert Table 5 about here 

The relationship between the mechanical and application skills 
(V5) and a person's discrete job tasi- s (V7) is a positive linear 
correlation with a limit. This means that, up to a certain point, the 
number o-f mechanical and application s^llis, as well as the numoer of 
discrete basl- s per-Formed with the technology, increases. Mever th^^? 1 ess , 
there is a ma);imum and a minimum point. The di-Fferent coet -f i c i ent s 
simply a.ean that the curve and its pea^ can change -For each emplovee or 
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work group- The theoretical linkage between variables 6 and 7 suggests 
that i-f more discrete tasks are per-formed with a technology, the 
variety and complexity o-f application skills increases. Applying 
technology skills regularly in one's job is the most e-f-Fective way o-F 
sustaining skill and proficiency (e.g., I- ohn et al . , 1983). The 
greater an employee's variety and comple:(ity o-F applications, the more 
likely it IS that he/she will develop new innovative applications -for 
his/her work, (V6 and V8) and mechanize some o-F the mundane tasks 
(Doswellj, 1983, chap- 3). Again, the relationship i positive and 



It should be understood that the theoretical perspective just 



operational de-Finitions needed to tes.t the theory have been identi-fied. 

The research necessary to delineate the pieces themselves still needs 
to be done and the dynamics o-F how the pieces o-F the theory interrelate 
to one another awaits testing. Ideally, these dynamics are e:camined in 
later research. 

The discussion in this paper assumes that technological 
innovations lead to changes in work content and job structure (Spenner, 
1983). A strategic endeavour -for management would be to ensi.re that 
human resources can use any new technology e-f -f ect i vel y . This paper 
suggests that such an cutcome is in-fluenced by individual belie-Fss about 
a technology's e-f-fect on: 

1) quality o-F work li-Fe and positive perception of 
technology-induced changes in the workplace, and 
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described is merely a skeletal -Framework- 
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2) application skills which allow the individual to use the 
technology innovatively and not just -for a -few mundane 
-functions in a robot-like -fashion. 
Assess ing th^^ belie-fs empl oyees hold about technol ogical 
innovation in the workplace is an important step -for strategic human 
resource management (Gattiker, in press)- It allows -f^rms to respond 
to technological change by introducing technology in a manner that 
enables employees to accept such developments- Belie-fs are not only 
related to attitudes but^ more importantly, they are related to human 
resource costs and bene-fits. For instance, negative belie-fs about 
cechnol ogy-medi ated work will certainly have an e-f-Fect on absenteeism 
rates and voluntary turnover m an organization. Some preliminary data 
also indicates that how a technology is utilized by employees is 
greatly in-fluenced by the belie-fs they hold about it. Monetary 
bene-fits -for the -firm (pro-fits) and -for the employee (wages, job 
security) can only be attained i -f the e-f-fective use o-f the technology 
IS assured -for each job (c-f, Gatti^*er, 1987). 

The most important step which -follows -From the work presented xn 
this paper is the test o-F the model and its relationship to human 
resource costs and bene-Fits. A humanitarian approach to technological 
changes which considers the belie-Fs and concerns o-F the human resources 
involved will not only oene-Fit the employee but also the organization 
and will thereby -Facilitate -future prosperity and, above all, job 
secur 1 ty . 
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Footnotes 

1) In this context, the word strgtegi_c is used as in strategic 
management, meaning the decision process that brings together the 

capabilities o-F the organi::ation l^Jlth the opportun;. 1 1 es and 
threats it -faces in its environment (Rowe, Mason, h Dickel, 1982). 

2) Working with technology is o-Ften de-Fineci \s the physical 
activities, combined with the intel 1 eutual and knowledge processes, by 
which materials in some -Form are trans-Formed into output, using the 
technology as a tool to perform this task (Rornowsl- i h Hulin, 1985). 
Rousseau (1979) has noted that these processes are highly 
interdependent. For example, working with computers m a-f-Fice may 
involve converting input such as -Fiianrial data into outputs such as 
balance sheets. Per-Forming tas^ s with advanced technology is a complex 
process which is likely to be in-Fluenced by the person's belie-Fs toward 
such technology (Staw, Bell V Clausen, 1986). Technol ogy-fred i ated work 
entails physical actwities co.nbined with intellectual and knowledge 
processes to trans-Form input into output. Technology, as employed in 
this study, includes various types ranging -From -Flexible manu-Facturir.g 
systems and lasers to personal corriDuters. 

3) Technological change is used in a number o-F ways in the current 
literature ranging -from both reactive and p*^ ;acti ve change (Miles 
?/ Snow, 1978) to a more specific denotation o-f reacting to 
environmental changes (Asstley Van de Ven, 1983). The usage in 
this paper is mostly the ■fo'^mer, allowing -for both reactive anci 
proactiN'e change (Hrebiniak Joyce, 1985). Additionally, 
technological change is also used to describe the alignment o-f 
organi ::at lonal capao-. 1 1 1 1 es with IQternal^ contingencies such, as 
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human resources and their belie-fs about tejchnology and its effect 
upon their work. 

Technological innovation implies change in i^ork structure and 
content. Innovation, as used in this paper, includes both process 
and product innovation leading to a reorientation o-f production 
■facilities and production process improvements applying and 
integrating ne\^ technology into the work process. 
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Acceptance o-f Technological Change 

Table 1 

Strategic Juian^Resgurce^HanagBien 
Diiensions and Their General Variables 



BELIEFS ABOUT 
TECHNOLOGICAL 
INNOVATION 



EFFECTS OF TECHNOLOGY 
OH TECHNOLOGICAL 
SKILLS 



Quality of Mork 
Life 



Range and Depth of 
Application Skills 



Anticipated 
Technology-Induced 
Change 



Innovative 
Application 



Table 2 



5l!§Q5i9Q-9f-I§£!!Q9l93i£iLiQQ9yiU9Qi 
i§Q§Lil-yiLl§bles_^and_Their^Eleients 

GENERAL VARIABLE ELEMENTS 

Quality of -accept;»rice of 

Hor^ Life tech^.ological innovation 

-job and ta:^ 
characteristics 



rinticipated -job content/skills 
fechnology-Induced 

Change -organized labour 

and the public's 
acceptance 
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Table 3 

Theoret ical and Operational Linkage? Setween Elegents of TechnoloQy_Beliefs 



ANTICIPATED 
TECHNOLOBY-INDUCcD 
CHANBE 



QUALITY OF HORK LIFE 



Acceptance of Technological Innovation 
(V3) 

Theoretical Linkage Operational 

Linkage 



Job and Task Characteristics 
(V4) 

Theoretical Linkage Operationdl 

Linkage 



Job 

Content/Skills 
(VI) 



H job content/skills 
are perceived to be 
loMerpj, acceptance of 
technological change 
Mill decrease 



Positive hnpar 
correlation 

Mith lifiit and 
different 
coefficients 



If job content/skills Positive linear 



are perceived to be 
lowered, th? individual 
Mill deduce negative 

effects on job/task 
characteristics 



correlation 
Mith liait and 
different 
coefficients 



Organized 
Labour 
and the Public's 
Acceptance 
(V2) 



Positive attitude toward 
technological change by 
union/public opinion 
Mill increase acceptance 
by the eaployee 



PoMer curve 
Mith liaits 



Negative attitude to*'='-'d 
technological change by 
union/public opinion 
encourages the eiployee 
to assuip negative 
effects on his/her 
job/task characteristics 



Positive linear 
correlation 
Mith liflit and 
different 
coefficients 
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Table 4 

l?ii§f5-Sk5SLiff§Ei2.9f-lQQ2Yationjn_TBch^ 
General Variables and Their Eleients 



GENERAL VARIABLE ELEHENTS 



Range and Depth of -lechanical and application 

Application Skills skills 



-variety arJ coiplexity of 
applications 



Application -discrete tasks 



developing joh f^elated 
applications 
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Acceptance o-f Technol ogi cal Change 



Tabic 5 



MBE AND DEPTH OF 
APPLICATION SKILLS 



INNOVATIVE APPLICATION 



Discrete Tasks 
(V7) 



Theoroticai Linkage Operational 

Linkage 



Developing Job- 
Related Applications 
(V8) 

Theoretical Linkage Operational 

Linkage 



Nechanical and 
Application Skills 
(V5) 



Perforiing various 
discrete tasks Mith 
the technology 
increases skills 



Positive linear 

co'^relation 
Mith liiit and 
different 
coefficients 



Higher level of skills 
increases the 
development of job- 
related applications 



Positive linear 
correlation 

Mith liflit and 
different 
coefficients 



Variety and 
Coiplexity of 

Applications 
(Vb) 



The nuiber of discrete 
tasks perforoed Mith 
the technology influences 
the variety anrf coiplexity 
of the applications 



Positive linear 

correlation 
Mith liiit and 
different 
coefficients 



Greater variety and 
coiplexity of technology 
applications increases 

developnent of job- 
related applications 



Positive linear 
correlatun 
Mith l)2it and 
different 
coefficients 



CALL FOR PAPERS 
TECHNOLOGICAL INNOVATION AND HUMAN RESOURCES (VoU II) 



Technology and End-User Training 



Technological Innovation and Human Resources is a new series of books 
published by Walter de Gruyter (Berlin and New York). It brings together 
research, critical analysis, and proposals for change in this fairly new 
and highly important field of inquiry: technological innovations and how 
they affect people in the workplace* Technology ircludes but is not 
necessarily limited to computers, information systems, telecommunications, 
computer-aided design and manufacturing, artificial intelligence and other 
related forms. 

The first volume of Technological Innovation and Human Resources is 
scheduled for publication at the end of this year. The series is 
international in focus; its editorial board includes members from around 
the world. The second volume of the series will appear in the Fall of 
1988. It will focus on approaches to end-user training as advanced 
technology is introduced in the workplace. An understanding of the 
relationship between training meth'-is, user acceptance, productivity, 
human resource costs and other a> s of concern is the major goal of this 
volume. 

The upcoming Volume II entitled Technology and End-User Training wi' 
particulary include manuscripts which apply organizational, educational, 
psychological or other theories to the study of end-user training in the 
areas of information and other technologies in organizations. These 
manuscripts may be: 1) reviews of research, 2) case studies, 3) new 
theories, 4) research reports of series of investigations, 5) cross- 
cultural comparisons, and/or 6) new research methods and techniques. 
Innovative theories and methods are strongly encouraged; implications for 
future research and practitioners must be clear'^y articulated . 

The editors wish to stress again that the term "technology" is not limited 
to computers and office automation. Hardly any field of endeavor has 
escaped technological advances which affect the workforce in turn. All 
relevant research efforts are of interest here. Inquiries regarding the 
appropriateness of topics are welcome. You may contact Urs E. Gattiker, 
School of Management, The University of Lethbridge, Lethbridge, Alberta, 
TIK 3M4, CANADA [telephone: (403) 320-6966 or 329-2169] or Laurie Larwood, 
School of Business, State University of New York at Albany, Albany, New 
York, 12222, USA. Papers should conform to the rules of the APA (American 
Psycological Association) style guide (3rd Edition). Since the review 
process is anonymous , please prepare your manuscript accordingly. Four 
copies should be sent by December 1, 1987, to Urs E. Gattiker at the above 
address. 
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